Sustainable Building Typologies: Free Flow Open Space as a Climate Technology by Passe, Ulrike
Architecture Publications Architecture
2007
Sustainable Building Typologies: Free Flow Open
Space as a Climate Technology
Ulrike Passe
Iowa State University, upasse@iastate.edu
Follow this and additional works at: http://lib.dr.iastate.edu/arch_pubs
Part of the Architectural Engineering Commons, and the Sustainability Commons
The complete bibliographic information for this item can be found at http://lib.dr.iastate.edu/
arch_pubs/5. For information on how to cite this item, please visit http://lib.dr.iastate.edu/
howtocite.html.
This Article is brought to you for free and open access by the Architecture at Digital Repository @ Iowa State University. It has been accepted for
inclusion in Architecture Publications by an authorized administrator of Digital Repository @ Iowa State University. For more information, please
contact digirep@iastate.edu.
www.sustainability-journal.com
The International
Journal
enViROnMenTAL, 
cULTURAL, ecOnOMic 
& SOciAL SUSTAinABiLiTy
Volume 3
Sustainable Building Typologies: Free Flow Open
Space as a Climate Technology
Ulrike Passe
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THE INTERNATIONAL JOURNAL OF ENVIRONMENTAL, CULTURAL, ECONOMIC AND SOCIAL 
SUSTAINABILITY 
http://www.Sustainability-Journal.com 
 
First published in 2007 in Melbourne, Australia by Common Ground Publishing Pty Ltd 
www.CommonGroundPublishing.com. 
 
© 2007 (individual papers), the author(s)  
© 2007 (selection and editorial matter) Common Ground 
 
Authors are responsible for the accuracy of citations, quotations, diagrams, tables and maps. 
 
All rights reserved. Apart from fair use for the purposes of study, research, criticism or review as permitted under 
the Copyright Act (Australia), no part of this work may be reproduced without written permission from the 
publisher. For permissions and other inquiries, please contact <cg-support@commongroundpublishing.com>. 
 
ISSN: 1832-2077 
Publisher Site: http://www.Sustainability-Journal.com 
 
THE INTERNATIONAL JOURNAL OF ENVIRONMENTAL, CULTURAL, ECONOMIC AND SOCIAL 
SUSTAINABILITY is a peer refereed journal. Full papers submitted for publication are refereed by Associate 
Editors through anonymous referee processes. 
 
Typeset in Common Ground Markup Language using CGCreator multichannel typesetting system 
http://www.CommonGroundSoftware.com. 
Sustainable Building Typologies: Free FlowOpenSpace as aClimate
Technology
Ulrike Passe, Iowa State University, Iowa 50011, USA
Abstract: A holistic approach to sustainability taking into consideration environmental, economic, cultural and social issues
manifests itself in the built environment. Integrative design leading to architecture, well-tempered in light, colour, materi-
ality and space has for centuries been able to bring up qualities to make the daily life comfortable. My research investigates
the complex relationship between spatial composition and building typology on one hand and thermal and climatic conditions
within and between buildings on the other hand. This research started with House Marxen a project in which the spatially
interconnected volumes support the air flow to such a degree that the temperature is kept within an acceptable range. The
aim is to achieve greater energy efficiency in buildings as a key factor to a sustainable environment with spatial means
while considering the diversity of climates. This paper asks, how spatial typology as a cultural phenomenon can contribute
to and enrich the development of sustainability and the reduction of energy consumption in architecture and building.
Natural ventilation has been an integral part of the development of architectural typology. With the development of mech-
anical air conditioning in the course if mechanization, building typology and the devices for heating and cooling have been
separated in the design process. With the aim to reunite these essential means for a sustainable built environment this paper
studies the development of free flow open spaces in the courtyard house typology with a re-reading of selected architectural
icons of Modernism focusing in this paper on architectural works by Alvar Aalto and Charles Correa. Analytical drawings
and further computational methods are proposed to gain greater sustainability in buildings through architectural design
and spatial composition thinking space itself as a climate technology.
Keywords: Free-flow Open Space, Architectural Typology, Energy Efficiency, Natural Air-flow and Ventilation, Alvar
Aalto, Sustainable Architecture
Introduction: Mediate Exterior and
Interior Climate
NATURAL VENTILATION HAS playedan integral part in the formation of architec-tural building typology, as can still be seen
in many architectural structures, for ex-
ample in the hot-humid climate of Southern India,
Goa or Chennai,1 where modernization has not had
a large impact. With the development of mechanical
air conditioning, building typology and the devices
for heating and cooling have been separated in the
design process.2Modern technology seemed tomake
every form possible. In my research I focus on reunit-
ing the essential means of space-making and ventil-
ation into a sustainably built and culturally rooted
environment by studying the development of free-
flow open spaces as natural ventilation spaces. This
research started with House Marxen (Fig. 1), a pro-
ject in which the spatially interconnected volumes
support the air flow to such a degree that the temper-
ature is kept within an acceptable range.3
1 Carita, Helder. Palaces of Goa, Models and types of Indo-Portuguese Civil Architecture. London: Cartago, 1999.
2 Banham, Reyner. The architecture of a well-tempered environment. Cambridge: MIT Press, 1969.
3 House Marxen, which my office Passe. Kaelber Architects designed and built for a private client near Hamburg in Germany in 2000 -
2001 is underlaid by a clear spatial structure, which is based on 3 x 3 x 3 bays of timber frames. This structure is overlaid by a spatial
composition using intertwining volumetric proportions, which connect rhythms and sequences of space on three different levels opening
up spatial connections for vision, movement and also airflow, thus enabling a well-tempered internal climate during various exterior climatic
situations.
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Figure 1: House Marxen, Passe.Kaelber Architects, Berlin, Germany 2001: Exterior View of Southeast Corner
As the concept of free-flow open space is inherently
a part of the Modern Movement, I start my investig-
ation with a re-reading of selected architectural icons
of that period. I select those architects who stayed
connected to climate, nature and cultural typologies,
and integrated and transformed them within the
formal and spatially innovative discussion of Mod-
ernism. My first focus is therefore the work of Alvar
Aalto (1898–1976), since his work exhibits a strong
relation to the Finnish landscape and climate, and in
the course of his design career he developed a true
concern for the volumetric flow of space. In his
writings and drawings he consciously related his ar-
chitecture to the external climate4 while his spatial
compositions aim at a well-tempered internal cli-
mate.5 I plan to use this filter of climate-conscious
design in a later phase of my research to examine
the work of Frank Lloyd Wright, Eliel Saarinen, Le
Corbusier, Sven Markelius, and Adolf Loos.
This paper follows my initial investigation of the
Viipuri Library by Alvar Aalto6 as a consequential
side step of that study. The spatial patterns that
evolve in his architecture around the time that Aalto
designed the Viipuri Library involve the concept of
the atrium house and the courtyard building. My
hypothesis is that Aalto’s famous interior landscapes
are cubistic compositional shifts of an interior ‘open
to the sky space’ based on the classical atrium house.
I will therefore concentrate in this paper on the atri-
um or courtyard typology and its interrelationship
of inside and outside spaces to mediate climate
properties through ventilation, sum up the important
references, and elaborate on the relevant relationships
across different climates connected to this typology.
The Indian architect Charles Correa, for example,
points out that in “this century, architects have de-
pended more and more on the mechanical engineer
to provide light and air within the building. But in
India, we cannot afford to squander resources in this
manner—which is of course actually an advantage,
for it means that the building itself must, through its
very form, create the ‘controls’ which the user needs.
Such a response necessitates much more than just
sun angles and louvers; it must involve the section,
the plan, the shape, in short, the very heart of the
building.”7 In this approach architecture truly serves
as a passive-energy device, and its integration into
a specific culture becomes vitally understood. This
paper serves to clarify this typological relationship
which I have already intuitively investigated in my
architectural practice (Fig. 2).8
4 Aalto. Alvar. “The trout and the stream” In Alvar Aalto in his own words, ed. Göran Schildt. Helsinki: Otava, 1997.
5 See for example Aalto’s design description for the Viipuri Library as quoted in: Alvar Aalto Vyborg Library - Technology of Sensation,
Proceedings of the Seventh International DoCoMoMo Technology Seminar, edited by: Ola Wedbrunn, Maija Kairamo, Tapani Mustonen,
Tatyana Svetelnikova; Copenhagen: Royal Danish Academy of Fine Art, 2004.
6 Passe, Ulrike. “Free Flow Open Space, Climate and Sustainablility”. In Proceedings of the ‘Healthy Building Conference Vol. 3. ed. E.
de Oliveira Fernandes, M. Gaeiro da Silva, J. Rosado Pinto, Lisbon: 2006.
7 Correa, Charles. “Blessings from the sky”. In Charles Correa, with an essay by Kenneth Frampton. London: Thames and Hudson Ltd,
1996.
8 'Casa aMarxen', In 'l' architettura naturale', international review on sustainable architecture; anno IX no 30,Marzo 2006, EdicomEdizione,
Milano, p. 62 – 65.
THE INTERNATIONAL JOURNAL OF ENVIRONMENTAL, CULTURAL, ECONOMIC AND SOCIAL
SUSTAINABILITY, VOLUME 3
Figure 2: HouseMarxen: Air Flow Patterns Experienced on A Summer Day. (Analytical Drawing by the Author
2006)
Typology: Architecture as Cultural
Memory
In this context I would like to recall a long discussion
in architectural history and theory about the meaning
and relevance of the terms type and typology. Aldo
Rossi (1931–1997) in his book “Architecture of the
City“9 refers to Quatremère de Quincy (1755–1849)
for an explanation: “The word ‘type’ represents not
so much the image of a thing to be copied or per-
fectly imitated as the idea of an element that must
itself serve as a rule for the model…” and Rossi
himself concludes: “The type is the structuring
principle of architecture. […] Typology presents it-
self as the study of types of elements that cannot be
further reduced, elements of a city, as well as archi-
tecture […] Type is the very idea of architecture.”10
I would like to add that each epoch defines and in-
vents new spatial types. In addition spatial types de-
veloped as a cultural imprint of a spatial reaction to
climate and place, where material properties, airflow,
energy and space are the main architectural devices.
Since I work in the Midwest of the United States
where the summers are hot and humid while the
winters are cold and dry, it is interesting to compare
spatial typologies that have originally developed in
these two extreme kinds of climates. As the study of
the spatial concepts for natural airflow in cold winter
climates in the work of the Finnish architect Alvar
Aalto is one of my tasks, it was striking to discover
the resemblance of Aalto’s theoretical background
in the work of the Indian architect Charles Correa.
Their climate-related ideas result in the same spatial
typology. Aalto and Correa share the same strong
motive in architecture to create an “open–to-the-sky-
space.”11 Both refer to the Pompeiian patio house
typology as their fundamental source, where the
house is shaped around an opening to the sky or
semi-open courtyard as a climate-modifying device.
Aalto refers to it as early as 1926,12when the intrins-
ic relationship between climate, nature, and space
serves as the starting point for design investigations
into the free flow of open space.13 14
9 Rossi, Aldo. The Architecture of the City, Cambridge: Opposition books. 1984. p. 40.
10 Passe, Ulrike. “Free Flow Open Space, Climate and Sustainablility”. In Proceedings of the ‘Healthy Building Conference Vol. 3. ed. E.
de Oliveira Fernandes, M. Gaeiro da Silva, J. Rosado Pinto, Lisbon: 2006.
11 Correa, Charles. “Blessings from the sky”. In Charles Correa, with an essay by Kenneth Frampton. London: Thames and Hudson Ltd,
1996.
12 Aalto, Alvar: “From Doorstep to Living Room (porraskiveltä arkihuoneesen)”. In: Aitta, Helsinki: 1926.
13 Passe, Ulrike. “Free Flow Open Space, Climate and Sustainablility”. In Proceedings of the ‘Healthy Building Conference Vol. 3. ed. E.
de Oliveira Fernandes, M. Gaeiro da Silva, J. Rosado Pinto, Lisbon: 2006.
14 Already by 1923 in Terho Manner’s House he had shifted the staircase off axis into a winding path upstairs still confined in the rigid
order of a classical villa type, but inside the spaces are starting to move in section.
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Figure 3: Terho Manner’s House (1923, Alvar Aalto): Analysis of the Main Circulation Space (Drawing by
Josh Ridgely)
In the essay quoted above, Aalto’s concern is with
the way one enters a room and how this room is
connected to the exterior space and the light of the
sky. The interesting issue here is that he is talking
about a movement and an experience, instead of a
mere visual aspect of the space. One could say that
the rooflights he first explored at the Paimio Sanat-
orium and the Turku Sanomat Newspaper Build-
ing—then elaborated at Viipuri Library—are a ges-
ture toward the open sky draped over a modern ver-
sion of the classical amphitheatre or atrium, and
perhaps the less formal hallway in his residential
projects. I might refer here also to Göran Schildt who
argues that Aalto’s aim is to let this entrance space
appear like the inner space between other spaces
rather than the sculptural surface of an interior
space.15 It is an inner exterior where one enters the
long Pompeiian room with its roof to the sky; the
ancient atrium or the formless English domestic hall
refers to open space as if it were open air (Fig. 3).
Decades later in his essay “Blessings from the
Sky” Charles Correa takes a similar approach:
“Throughout human history, the sky has carried a
profound and sacred meaning […] thus the great
Hindu temples of South India are not just a collection
of shrines and gopurams, but a movement through
the open-to-the-sky pathways that lie between
them.”16Having said this he establishes the open-to-
the-sky space as a main feature of design exploration
as seen here in his KanchanjungaApartment building
in Mumbai India, where the porous envelope is sup-
posed to allow the breath of the Arabian Sea to nat-
urally ventilate the apartments (Fig. 4). Both Alvar
Aalto and Charles Correa never let this in-between
space be entered on center but always off-axis, relat-
ing the spatial configuration strongly to social pat-
terns and cultural functions.17
15 Schildt, Göran. Alvar Aalto: the Early Years, Helsinki, 1984, p. 223.
16 Correa, Charles. “Blessings from the sky”. In Charles Correa, with an essay by Kenneth Frampton. London: Thames and Hudson Ltd,
1996.
17 One can instantly see the typological interrelationship to the garden, hearth as the two main sources for the intermediate, interstitial
space.
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Figure 4: Charles Correa: Kanchanjunga Apartments 1970 – 1983 (Double Height Ventilation Space at the
Corner of this Multistorey Apartment Building in Mumbai)
Atmosphere
Changing comfort levels in relation to the exterior
climate is a new insight in thermal comfort research,
and it is of high value and interest to natural ventila-
tion and passive cooling concepts. The notion that
humans need the same temperature level all year
round without taking the seasons nor the exterior
climate or weather conditions into account has
proven to be too narrow a concept.18 Environmental
characteristics have a tremendous impact on the de-
velopment of spatial language, symbols, and icons,
as culture is made manifest through atmospheric and
climatic properties, and inscribed into architectural
space. Humidity, dryness, heat, cold, and light intens-
ity have left their mark in the built form, roof type,
surfaces, and openings of buildings. Buildings posi-
tion themselves in relation to the direction of the sun,
the prevailing winds, etc. The need for vision, light,
heating, and cooling is always based on the interrela-
tion between the exterior climate and internal needs.
Ventilation is essential to the inhabitability of a
space. Air moves through space due to its physical
characteristics: it expands with an increase in temper-
ature and consequentially rises, and it moves with
pressure difference due to prevailingwinds. The need
to fulfill energy-saving regulations while keeping
natural ventilation has led to the challenge of
designing deep buildings with an efficient volume-
to-surface ratio while still meeing the demand for
natural ventilation. While energy-saving concerns
have found their way into considerations for heating
a building, and buildings have improved insulation,
cooling loads are still rising and air conditioning is
still seen as the ultimate solution.
However, the atmosphere is deemed comfortable
by the user as long as the movement of air does not
extend past a certain speed, and that is taken care of
when the temperature differences do not exceed a
certain limit. Pressure difference and temperature
difference, the Venturi effect etc., have to be taken
into spatial consideration.19 The aim of my research
is to make designers more aware of the fact that
space matters, and that it has a profound influence
on habitation.
For severe climate conditions, hybrid ventila-
tion—which combines natural and mechanical
ventilation modes—may possibly provide energy
savings to a larger number of buildings. Investiga-
tions using computational modelling of real U.S.
buildings have shown that harsh climates with large
temperature changes prove to be very challenging
for pure natural ventilation systems. In a recent report
recommendations include further development of
engineering methodologies and tools for improved
design and analysis of ventilation systems, and devel-
opment of specific performance standards for natural
18 de Dear, R.J. “Adaptive Thermal Comfort in BuildingManagement and Performance” In Proceedings of the Healthy Buildings Conference,
VOl I p. 31; ed: E. de Oliveira Fernandes, M. Gaeiro da Silva, J. Rosado Pinto, Lisbon: 2006.
19 Fathy, Hassan. “Natural Energy and Vernacular Architecture”, Chicago and London: The University of Chicago Press, 1986.
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and hybrid ventilation systems. These findings follow
ventilation standards established by the American
Society of Heating, Refrigerating, andAir-Condition-
ing Engineers (ASHRAE).20 21
Courtyard House Typology
The courtyard or atrium acts as an interface to create
an intermediate microclimate. This microclimate
mediates between the severe outside climate and a
more moderate, comfortable, or even delightful in-
terior. To become this interface the courtyard needs
to be a protected in-between space that protects or
mediates the building mass which is needed to create
the microclimate. The courtyard has to be inside, i.e.
be protected in order to protect; the surrounding
building thus acts as its own interface. The house
acts as a climatic membrane. The main materials
needed to create this interface are air and its ventila-
tion patterns which are shaped through the spatial
composition. Glazed streets, loggias, verandas or
arcades have the samemediating function of relating
the inhabited space to its climatic counterpart.
Genealogy of the Atrium or Courtyard
House
As Werner Blaser has pointed out in his genealogy
of the courtyard house,22 its history as the first re-
fined and highly developed building type of mankind
spans nearly 5000 years. Blaser connects the origin
of the courtyard back to the hearth, the open fire at
the centre and starting point for every architectural
creation: “Originally the word ‘atrium’meant ‘black’
(focus), because it was there that the hearth was
located and the ceiling of the room was darkened by
the escaping smoke. In the beginning there was no
opening in the roof of this hearth room and the smoke
made its way out via the roof. Only after a lengthy
development did this room, which served several
functions, acquire an opening in its roof, which,
particularly after the hearth had been removed to
another room of its own (kitchen), grew in size and
developed into the atrium as we know it.”23
The hearth is not only a starting point for this
particular spatial typology but, according to one of
the most influential architectural theoreticians of the
19th-century, Gottfried Semper, the starting point for
architecture as a whole: “Throughout all phases of
society the hearth formed that sacred focus around
which the whole took order and shape. It is the first
and most important, the moral element of architec-
ture. Around it were grouped the three other ele-
ments: the roof, the enclosure, and the mound, the
protecting negations or defenders of the hearth’s
flame against the three hostile elements of nature.
[…] The combinations of these four elements had to
vary with human societies, developing differently
under the most varied influence of climate, natural
surroundings, and so on.” 24
Semper’s analysis still serves as a valid and com-
prehensive analysis of the relations between climate
and basic building typologies which are emerging
via a dynamic relationship of the four essential archi-
tectural elements. These become evident mainly in
the atrium or courtyard typology which also fulfills
basic needs of cultural sanctuary and personal protec-
tion. Architects with an awareness of climate and
tradition, and thus a typology-consciousness have
placed the fireplace in the centre of their designs, as
Alvar Aalto did in his experimental house in Muur-
atsalo (1953) in Finland (Fig. 5), or Frank Lloyd
Wright in his Robie House (1908) in Chicago.
20 ASHRAE Inc. “ASHRAE Standard 55—thermal environmental conditions for human occupancy”. Atlanta: 1992.
21 de Dear, R. J., and Brager, G. S., “Thermal comfort in naturally ventilated buildings: revisions to ASHRAE Standard 55”, Energy and
Buildings, 34, pp. 549–561 (2002).
22 Blaser, Werner. “Atrium, Five thousand years of open courtyards”, Basel: Wepf & Co, 1985.
23 Spalt, Johannes. “The history of the courtyard house”. In Atrium, Five thousand years of open courtyards, ed. Werner Blaser, Basel:
Wepf & CO. 1985.
24 Semper, Gottfried. “The four elements of architecture and other writings” Cambridge 1889. p. 102 – 104.
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Figure 5: Experimental Summer House in Muuratsalo, Finland, Architect: Alvar Aalto (1953), Entrance
Courtyard with the Open Hearth in its Center
The relation of Alvar Aalto’s architectural oeuvre to
the notion of typology and cultural memory has also
been studied by Demetri Porphyrios25, who argues
that “Aalto seems to have discerned the peculiar
power of typology to individualize experience by
appealing to memory” and ”to establish tradition by
means of use and custom.”26 Porphyrios distin-
guishes between a planimetric and a sectional typo-
logy.27Alvar Aalto refines architectural composition
over time, therefore he is not “inventing something
new, but elaborates on pre-existing typological icons,
like the courtyard of a town hall not as a style, but
as an underlying ordering principle, which shall
evoke the memory of the past, and ground the user
into the new space.” This analysis leads directly back
to the definition given byAldo Rossi in the paragraph
above.
One of Alvar Aalto’s major work of the 1950s,
the Säynätsalo Town Hall (Fig. 6)—with its green
raised courtyard—captures the sun, protects from
the wind, has a low height to area ratio, still protects
the inner space from the winds while allowing the
low angle of the Northern sun to penetrate and warm
the whole inner space.28 As Porphyrios continues:
“Architecture thus gains in wisdom only in relation
to the series of particularizations the type traverses
through time, basing the authority not on the servile
replication of the type but on the variations the type
is susceptible of [sic].” 29
25 Porphyrios, Demetri. “Sources of Modern Eclecticism, Studies on Alvar Aalto”. London, New York: Academy Editions, 1982.
26 ___. p. 112.
27 ___. p. 31 – 38.
28 Thanks to the recommendation of Prof. Simo Paavilainen I visited the Town Hall in June 2006.
29 ___. p. 31.
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Figure 6: Säynätsalo Town Hall, Architect: Alvar Aalto 1952, Raised Courtyard
Phenomenology of Spaces for Light, Air,
and Shade
In his design development Aalto refines the courtyard
house typology as external or internal landscape, and
creates an open-to-the-sky space. This develops from
the classical cubic atrium in his early designs towards
the ‘reading landscapes’ of his later library building
in Rovaniemi. A turning point in this development
is the Viipuri Library, where the archetype of the
sunken courtyard as a combined space for contem-
plative reading and a climate device appears for the
first time (Fig. 7).
Figure 7: Reading Room: Viipuri Library (1935): Analyis of Main Circulation Levels and the Experienced
Natural Airflow. (Drawing by Josh Ridgely)
Interlude 1: Villa Mairea
I would like to elaborate on Aalto’s metaphorical
approach to his main mature residential artefact, a
villa for Maire and Harry Gullichsen (Fig. 8). Harry
was a managing director of the Ahlström timber and
paper company, and Maire—the daughter of Walter
Ahlström, the director of that company—had studied
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painting in Paris and was not only the co-founder of
‘Artek’30 but also the most important art collector
in Finland of her time. Today the house still contains
a permanent art collection and integrates pieces by
Calder and Leger into the architectural space. The
villa was meant to be experimental but it shows also
a deep cultural rootedness. In his analysis of the Villa
Mairea RichardWeston31 as well as Simo Paavilain-
en in his essay on Nordic Classisicm32 refer to Gun-
nar Asplund’s Skandia Cinema. Weston suggests
that the “idea of rendering interior spaces as a kind
of ‘outside inside’ was a favourite theme of 1920’s
Classicism in Scandinavia—Asplund’s Skandia
Cinema in Stockholm, for example, was decked out
to represent an Italian piazza under the deep blue
southern sky….”33 On my visit to Stockholm in the
Summer of 2006 it was very interesting to see that
the Skandia cinema was actually built on a location
in Stockholm which had originally been an interior
courtyard garden, as can still be seen a few blocks
to the north in the Stockholm City Baths, were the
open space still exists today. Thus the project, which
is considered so influential to Aalto’s work on the
interior/exterior spatial relationship and symbiosis,
could actually be seen as a reference to a garden in
the city—a hortus conclusus—a paradise garden
similar to the one in the Fra Angelico painting quoted
by Aalto in the Aitta essay from 1926. It is a meta-
phorical reference to the origin of mankind.
Figure 8: Villa Mairea, View of Courtyard and Plan Analysis (Drawing by the Author)
30 Artek is now known worldwide for the manufacturing and distribution of Aalto’s furniture.
31 Weston, Richard; “Villa Mairea. Alvar Aalto. Architecture in Detail.” New York: Phaidon Press 2002.
32 Paavilainen, Simo. “Nordic Classicism in Finland” In: Nordic Classicm 1910 – 1930. ed: Simo Paavilainen, Helsinki: MFA, 1982. I owe
this reference to a personal conversation with Prof. Simo Paavilianen in June 2006.
33 ___.
ULRIKE PASSE
In reference to the Villa Mairea, Weston writes that
in “various projects of the 1930s Aalto developed
this into an architectural evocation of the open space
of nature, and in particular the characteristic ‘forest
space’ of Finland. […] The conception of ‘forest
space’ provides a key to understanding Aalto’s inten-
tion in the Villa Mairea. Walking around the living
room, one experiences neither the containment of
traditional interiors, nor the open ‘flowing space’ of
modern architecture, but something very much akin
to the feeling of wandering through a forest in which
spaces seem to form and re-form around you … as
a democratic non-hierarchical organization…”34
From my own experience I can support this point.
The space represents a volumetric open flow of space
which interlocks and interconnects but still provides
a rather fixed enclosure that acts as a conscious filter
of the exterior for viewing and climate. Weston also
refers to the influence Aalto might have received
from the courtyard cluster of the traditional Finnish-
Karelian Farmhouses35 and their open-to-the-sky
inside/outside spaces, which incorporate a free-flow
open space inside a fixed enclosure that gathers
around an open courtyard space (Fig. 8/9).
Weston also refers to Aalto’s essay The Dwelling
as a Problem 36 which begins with the observation
of the ‘tupa’ of the peasant farmhouse as “a combin-
ation of different functions” where space is “not a
concept of a ‘room’, and these protected areas were
defined bymeans of poles which cross the space just
above head height. ‘Rooms’ were implied rather than
enclosed, but the location of activities was no less
precise because the patterns of use were socially co-
dified … changes of floor level and finish, columns
and screen, walls and bookcases.”37 All these con-
ceptional relationships show that Alvar Aalto was
strongly rooted in the climate and culture he designed
in, and that he used this groundedness to base his
spatial experiments (Fig. 9). Aalto created indoor
spaces with loose boundaries, but still a strong en-
closure very unlike the transparent architecture of
the glasshouse as executed by Mies van der Rohe in
the Farnsworth House from in the early 1950s where
the connection between indoor and outdoor is purely
visual.
Figure 9: Three In/Out Spaces as Figure-ground Plan Analytical Drawing by the Author: left: a Typical Karelian
Farmstead, Center: Säynatsälo Town Hall, right: Muuratsalo Experimental House
Courtyard as Climatic Device
Having examined the relevance of the courtyard ty-
pology within the architecture of Alvar Aalto I will
now summarize my overview of precedence papers
by authors who have investigated the tectonic import-
ance of the courtyard for the internal climate.
Courtyards are already known in the respective liter-
ature as employing “ingenious natural cooling
strategies.”38 Vittorio Gregotti states, for example,
that “the enclosure not only establishes a specific
relationship with a specific place but is a principle
by which a human group states its very relationship
34 ___.
35 ___.
36 Aalto, Alvar. “The housing problem.” In Alvar Aalto in his own words, ed. Göran Schildt. Helsinki: Otava, 1997.
37 Weston, Richard; “Villa Mairea. Alvar Aalto. Architecture in Detail.” New York: Phaidon Press 2002.
38 Raydan, D. Ratti, C., Steemers, K.: “Courtyards: a bioclimatic form?” In: Courtyard housing: past present future, ed; Brian Edwards,
Magda Sibley, Mohamad Hakmi and Peter Land, New York: Taylor & Francis, 2006.
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with nature and the cosmos.”39He also discusses the
question of whether the courtyard house is a univer-
sal archetype. However, opposite claims about the
environmental properties of courtyards exist. There-
fore evenmore important tomy argument is the essay
“Courtyards: A Bioclimatic Form?”40 which com-
pares the courtyard house typology in Scandinavia
and the Arabic world with reference to its climatic
performance by taking the difference in courtyard
proportion into account. This climatic study relies
on research done by Mänty41 who has analysed ver-
nacular architecture throughout Sweden, Norway,
and Switzerland, and praises the use of courtyards
in their ability to create “pockets of solar gain,”42
thus balancing the harshness of colder northern cli-
mates.
The above-mentioned essay by Raydan, Ratti, and
Steemers43 tries to answer the question of whether
the courtyard is a sun protector or sun collector by
comparing it with isolated low- and high-rise box-
shaped blocks, and by calculating a number of well-
established environmental variables considering the
parameters of the hot-arid climate and the cold
Scandinavian northern climatic contextwhile abstract-
ing the spatial parameters, since there is no “univer-
sally optimum geometry.”44 To examine the impact
of geometry, the analysis addresses the following
parameters: surface-to-volume ratio, shadow density,
daylight distribution, and sky view. Neither the study
of the parameter airflow is considered, nor the mater-
iality or openings. The authors come to the conclu-
sion that the courtyard implies a “cool island” and
that “the climatic advantages of the courtyard form
are apparent.”45 For a colder climate, the impact of
the typology is not so apparent by the tested paramet-
ers alone, but visible nevertheless. “The potential to
improve the environmental performance by adopting
courtyard forms in cold climates exists, although this
is largely determined by a lower H/W ratio than in
hot-arid regions, which is not surprising as the latit-
ude of Scandinavia implies also a different sun alti-
tude, [and] therefore different proportions are com-
mon sense.” Considering night-time cooling through
typologies46 the authors of another paper come to
the conclusion that “the courtyard becomes a thermal
sink that provides coolness to the surrounding rooms
with less humidity and a suitable place for tropical
plants to grow, creating a pleasant ambience.”47
My analytical understanding here is as follows:
the geometric proportions in relation to the prevailing
wind and the generated airflow are important, as the
solar gain can be more beneficial when the wind is
kept out. Therefore the enclosed open space needs
to have the right proportion to the exterior regional
climatic forces in order to produce a microclimate
in favour of the in-between which would then be
able to filter the climatic properties and reduce their
harsh impact on the interior climate. The key here is
that the change of airflow through spatial composi-
tion works in favour of climatic interior properties
but as far as I can tell this has not been considered
in the study. I assume that a study of the airflow
patterns in relationship with the prevailing winds
would reveal the sun-collecting quality of the north-
ern courtyard for cool climates. It would actually
help verify the thesis raised inMänty’s book48 about
the value of the northern courtyard, where the
courtyard acts to extend and elongate the warm out-
door season into the intermediate season of autumn
and spring—also pointed out by Ralph Erskine in
his essay on the quality and value of outdoor open
public spaces in cooler climates.49
“Considering the limitations that the climate poses
and the undisputable importance of outdoor activity
and man’s relationship to the natural environment,
it becomes necessary to examine and understand the
two different types of social space that exist in the
urban setting: the outdoor and the indoor. The out-
door spatial type chosen here is ‘the courtyard’, an
urban element with a history as long as the history
of urbanization in Sweden….” After an analysis of
the relationship of social space, activities, climate
and the courtyard type, Erskine and Culjat conclude
“that the outdoor social space has to be located, de-
signed and equipped to extend the outdoor sea-
son….”50 And they also refer to the vernacular for
39 Petruccioli, Atilio. “The courtyard house: typological variations over space and time”. In: Courtyard housing: past present future, ed;
Brian Edwards, Magda Sibley, Mohamad Hakmi and Peter Land, New York: Taylor & Francis, 2006.
40 Raydan, D. Ratti, C., Steemers, K.: “Courtyards: a bioclimatic form?” In: Courtyard housing: past present future, ed; Brian Edwards,
Magda Sibley, Mohamad Hakmi and Peter Land, New York: Taylor & Francis, 2006.
41 Mänty, Jorma, Pressman, Norman: “Cities Designed for Winter.” p. 13.
42 Raydan, D. Ratti, C., Steemers, K.: “Courtyards: a bioclimatic form?” In: Courtyard housing: past present future, ed; Brian Edwards,
Magda Sibley, Mohamad Hakmi and Peter Land, New York: Taylor & Francis, 2006.
43 ___.
44 ___. p. 135.
45 ___. p. 144
46 Megren Al-Saud, Al-Hemiddi, Nasser A. M. “The thermal performance of the internal courtyard in the hot-dry environment in Saudi
Arabia,” In: Courtyard housing: past present future, ed; Brian Edwards, Magda Sibley, Mohamad Hakmi and Peter Land, New York:
Taylor & Francis, 2006. p. 163ff.
47 ___. p.170.
48 Mänty, Jorma, Pressman, Norman: “Cities Designed for Winter.”
49 Boris Culjat and Ralph Erskine: A Scandinavian Perspective, In: Cities Designed for Winter, ed: Mänty, Jorma, Pressman, Norman.
50 ___. p. 347.
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reference: “Scandinavian farm buildings usually
group small-roomed buildings around a central
courtyard with an open fireplace in the central
dwelling space, which radiates warmth to the sur-
rounding living spaces. The courtyard enclosure acts
as a device creating a favourable mirco-climate pro-
tected from exterior winds. For example in Finland,
people and animals live together on a side by side
basis and in Carelia animals below and people above
thereby benefiting from the release of heat.” They
conclude: “Wemust learn not only to accept seasonal
change but also to appreciate its fundamental
beauty.”51
My aim is to come to an evaluation which can
help integrate this typological knowledge into the
design process.52All these referenced analyses sup-
port my argument that Alvar Aalto, amongst others,
was intuitively extraordinarily climate-conscious in
choosing his spatial typologies. This is where my
research converges with Aalto’s, and I begin to ana-
lyse the spatial distribution of heat through airflow
in three-dimensional volumetric proportions.
Interlude 2: The Courtyard in the Asian
Tropical House
Interestingly the entire literature53 I referenced on
courtyard housing does not mention the Hindu tradi-
tion of Indian courtyard houses nor those designed
by Charles Correa with elaborated passive ventilation
and cooling systems, nor the Hindu Portuguese tradi-
tion of Goa, a hot and humid climate (Fig. 10). As
energy not only becomes increasingly expensive but
scarce due to diminishing resources, I propose that
we should take a closer look at the inventiveness of
colleagues like Mumbai-based Charles Correa, who
had to build with less mechanical technology to meet
user comfort than his Western colleagues. And yet
he seems to have found a synthesis with his Western
education54 and the architectural traditions of his
home country India, where he practices. His strong
theme of a processional unfolding of spaces repres-
ents also a reinterpretation of the pleasure garden,
an equivalent to the paradiso inMediterranean archi-
tecture.
Figure 10: Panaji Goa: a Typical House in Fontainhas, the Old Portuguese Quarter
51 Pressman, Norman. “Introduction: a need for a new approach.” In: Cities Designed for Winter, ed: Mänty, Jorma, Pressman, Norman,
p.25 / p.30.
52 Colin Porteous has just published a book, which starts to overcome the prejudice, that solar architecture is refined to hot climates, where
we do not need the heat anyway. (Porteous, Colin; MacGregor, Kerr. “Solar architecture in cool climates.” London: Earthscan 2005)
53 Edwards, Brian; Sibley, Magda; Hakmi, Mohamad and Land, Peter (Ed) “Courtyard housing: past present future”. New York: Taylor
& Francis, 2006.
54 Correa was trained at the Massachusetts Institute of Technology (MIT)
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Conclusion and Outlook: Space is
Technology
A spatial typology which can be beneficial to both
the hot humid and the extreme cold climate could be
a great asset to the debate on energy efficiency, sus-
tainability, and climate in the Midwest of the United
States and other climates, which thus far have con-
sidered air conditioning an irreplaceable commodity.
As I quoted in the beginning of this essay, we may
not be able to completely eliminate air conditioning
and mechanical cooling but by using space as tech-
nology and by implementing intelligent hybrid sys-
temswe can reduce the use of mechanical equipment.
The culturally and historically constructed genea-
logy of the courtyard house building, strongly related
and adaptable to the climate, has been interrupted
by a false understanding of formal freedom and
transparency.55 But with their diverse proportions
they are climatic spatial types, and as Aalto has
shown, they can be integrated into Modern architec-
tural language. This paper aims to link an overview
of the courtyard house typologywith climate research
in the relevant literature. It also serves as one of the
initial steps of an investigation that describes space
as technology using methods of spatial design ana-
lysis.
I would like to discuss these issues in future re-
search in which I will compare spatial types of free-
flow interlocking volumes and stages of enclosure
with three-dimensional computational fluid dynamics
(CFD) simulations, which will show the air flow
patterns in relation to temperature, materiality, hu-
midity, and season. These simulations will be under-
taken in interdisciplinary cooperation with mechan-
ical engineers specializing in CFD. In this way we
will further analyse the influence of spatial propor-
tion and composition of types on the control of the
interior building climate, which is considered so
crucial. The goal of the proposed research is to ex-
ploit convection within building spaces to reduce
energy consumption required bymechanical systems.
The analysis of the courtyard typology in the ar-
chitecture of Alvar Aalto and its similarity to the ar-
gumentation of Charles Correa regarding the climatic
impact of space serves as another piece in the puzzle
whose overall goal is to evaluate the relationship of
social space and climate, a relationship in which in-
tertwining and overlapping spaces and airflow play
a crucial role.
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